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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrostatic charge Image developing toner excellent In fixing property, light 
transmitting property and resistance against toner spent with which a sharp high-quality Image can be obtained and 
which can be used for various Icinds of toner and particularly, which gives a significant effect when used for color toner. 
SOLUTION: A specified cyclic olefin polymer is used as the binder resin for the electrostatic charge image developing 
toner. 
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♦ NOTICES * 

JPO and NCIPZ are not responsibla for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The toner for electrostatic-charge image development characterized by consisting of at least one sort of annular olefin 
system polymers with which this binding resin is chosen from following (A), (B), (C), and (D) in the toner for electrostatic-charge 
image development which consists of binding resin and a coloring agent at least. 

(A) The polymer of a vinyl alicycte group hydrocarbon system compound, or the copolymer of this compound and a copolymerizable 
monomer, (B) The polymer which comes to hydrogenate the ring of the polymer of a vinyl aromatic hydrocarbon system compound at 
least 30%, Or the copolymer which comes to hydrogenate the ring of the copolymer of this compound and a copolymerizable 
monomer at least 30%, (C) The hydrogenation object of the polymer of a monocycle annular monoolefin system compound or the 
copolymer of this compound and a copolymerizable monomer, and the polymer of (D) monocycle annular conjugated diene system 
compound, or hydrogenation object of the copolymer of this compound and a copolymerizable monomer. 

[Claim 2] The toner for electrostatic-charge image development according to claim 1 characterized by said annular olefin system 
polymer being what has at least a kind of functional group chosen from a carboxyl group, a hydroxyl group, and the amino group. 

[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the toner for electrostatic-charge image development. It is related with the toner using 
an annular olefin system polymer in more detail. 

[0002] 

[Background of the Invention] The request of a clear and good copy image light transmission nature, offset nature, and fixable is 
increasing increasingly high-definition against the background of the breadth of offlce-automation-izing about an electrostatic-charge 
image development type copying machine and a printer. In such a copying machine and a printer, after supplying a toner to the 
electrostatic-charge image on latent-image support and obtaining ****, the toner image is imprinted to a regular paper or a 
transparency sheet, and this is fixed. Although light transmission nature is obtained in Li and the latter by the situation that in the 
case of the former the light transmission nature of a toner and clear nature are not fully obtained, and cannot obtain a high-definition 
image easily in connection with it although many styrene acrylic resin and polyester resin are used as current and binding resin, since 
resin wears yellow, clear nature has a fault. 
[0003] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is in view of said trouble to offer the toner in the dry type 
binary system which is more highly defined, namely, was excellent in fixable, a mold-release characteristic, light transmission nature, 
and clear nature, the dry type nonmagnetic one component system, dry type magnetism one component system, and liquid toner 
development agent of an electrostatic-charge image development type copying machine and the copy image of a printer. 
[0004] 

[Means for Solving the Problem] The toner for electrostatic-charge image development which this invention consists of binding resin 
and a coloring agent at least, and consists of at least one sort of aimular olefin system polymers with which binding resin is chosen 
from following (A), (B), (C), and (D) is offered. 

(A) The polymer of a vinyl alicycie group hydrocarbon system compound, or the copolymer of this compound and a copolymerizable 
monomer, (B) The polymer which comes to hydrogenate the ring of the polymer of a vinyl aromatic hycirocarbon system compound at 
least 30%, Or the copolymer which comes to hydrogenate the ring of the copolymer of this compound and a copolymerizable 
monomer at least 30%, (C) The hydrogenation object of the polymer of a monocycle annular monoolefm system compound or the 
copolymer of this compound and a copolymerizable monomer, and the polymer of (D) monocycle annular conjugated diene system 
compound, or hydrogenation object of the copolymer of this compound and a copolymerizable monomer. 

[0005] The toner for electrostatic-charge image development said whose annular olefin system polymer is what has at least a kind of 
functional group chosen from a carboxyl group, a hydroxyl group, and the amino group is the desirable mode of this invention. 
[0006] 

[The concrete gestalt of invention implementation] Hereafter, this invention is explained in detail. The toner for electrostatic-charge 
image development of this invention is a toner for electrostatic-charge image development which consists of binding resin and a 
coloring agent at least, and contains a specific annular olefin system polymer as binding resin. As such a polymer, at least one sort of 
annular olefin system polymers chosen from following (A), (B), (C), and (D) are mentioned. 

(A) The polymer of a vinyl alicycie group hydrocarbon system compound, or the copolymer of this compound and a copolymerizable 
monomer, (B) The polymer which comes to hydrogenate the ring of the polymer of a vinyl aromatic hydix)carbon system compoimd at 
least 30%, Or the copolymer which comes to hydrogenate the ring of the copolymer of this compound and a copolymerizable 
monomer at least 30%, (C) The hydrogenation object of the polymer of a monocycle annular monoolefin system compound or the 
copolymer of this compound and a copolymerizable monomer, and the polymer of (D) monocycle annular conjugated diene system 
compound, or hydrogenation object of the copolymer of this compound and a copolymerizable monomer. 

[0007] vinyl ~ the vinyl alicycie group hydrocarbon system compound which is the monomer of the alicycie group hydrocarbon 
system (**) (polymer A) vinyl alicycie group hydrocarbon system (**) polymer (A) is a compound which has the structure which the 
cycloalkyl radical of a monocycle, the alkylation cycloalkyl radical, the cyclo alkenyl radical, or the alkylation cyclo alkenyl radical 
combined with the vinyl group or alpha-alkylation vinyl group. 

[0008] As such a compound, the compound with which the alpha position of a vinyl cyclobutane, a vinyl cyclopentane, a vinyl 
cyclohexane, vinyl cycloheptane, vinyl cyclooctane, and the vinyl group of these compounds was permuted by alkyl groups, such as 
methyl, ethyl, and propyl, can be illustrated. Moreover, vinyl cyclphexene derivatives, such as 4-vinylcyclohexene, 4-isopropenyl 
hexene, 1 -methyl -4-vinylcyclohexene, a l-methyl-4-isopropenyl cyclohexene, 2-methyl-4-vinylcyclohexene, and a 2-methyl-4- 
isopropenyl hexene, can also be illustrated. 

[0009] The polymerization of the above-mentioned compound can also be carried out independently, and it can also be copolymerized 
combining two or more sorts. Moreover, the above-mentioned compound and other copolymerizable monomers can also be combined 
and copolymerized in the range which does not spoil the meaning of this invention. 

[0010] As a vinyl alicycie group hydrocarbon system compound and other copolymerizable monomers, nonconjugated diene [ like 
three or more alpha olefins, a butadiene, conjugated diene like an isoprene, and ethylidene norbomene ] whose carbon number like a 
propylene and a butene is, acrylonitrile, an acrylic acid, methacrylic acid, a maleic anhydride, acrylic ester, methacrylic ester, 
maleimide, vinyl acetate, a vinyl chloride, etc. can be illustrated. It is desirable to use an alpha olefin especially, and since flexibility 
and shock resistance can be given if it combines with a monomer like especially a propylene and a butene, it is desirable. As for such a 
vinyl alicycie group hydrocarbon system compound and other copolymerizable monomers, it is more preferably desirable to be used at 
0-90-mol a rate used as % 0-95 -mol% to a monomer total amount. 
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rnni n There is esoeciallv no limit in the polytnerization method for obtaining a vinyl alicycle group hydrocarbon system (••) polymer 
A) llJ^tTa,! apS ^IJ^eri^^^^^^^ meth^d^^uch as a well-known radical polymerization, coordinated amon.c polymenzat.on 

5-t-butyl-2-methyl styrene, monochlorostyrene, dichloro styrene, mono-FUROORO styrenc, 4 pneny i siyrcne, v ii y f 

SSume'SlJriz^^^^^^^^ compotmd can also be carried out independently, and it can also be ^opolymer^^^ 

SmS 1^0^™?^. Moreover, the above-mentioned compound and other copolymenzable monomers can also be combmed 
and coDolvmerized in the range which docs not spoil the meaning of this invention. „„:..„<.t»H ^i^n.. r like 

EsirtbU to be Sd al o-M-mol a rfte used as •/. 0-95-.Aol% to a monomer total amount. A polymenzation method can apply the 

polymerization method of the above (A), and the same approach. /•»\ ,^i™-.r hv hvdrosenatine a rino 

rOOl 71 Thus the obtained polymer can obtain a desired vinyl aromatic hydrocarbon system {••) polymer (B) by ^y^^8™f J^""^ 

" cSno™^ S^l" monookfn syst J- •) polymer (Q fc ft. ™.ul« m«.ooldin of ft. mn<Wte wl>'* ™y 

mm 01 Th^ nolvmerization of the above-mentioned compound can also be earned out independently, and it can aiso oc copoiyiiiciiz,cu 
SIS .^ormoS s^^^^^^ the above-mentioned compound and other copolymenzable monomers can also be combmed 

Sne L a SJTcU ^^^^^^ system compound and other copolymerizable monomers; acryUmitn c, » 

Sc^Hc aSdTiLleic anhydride, acrylic ester, methacrylic ester, maleimide. vinyl acetate, a vinyl * ""^^^^^^fJ^^te 
As Kch a monocycle annular monoolefm system compound and other copolymenzable monomers, it is more preferably desirable 
to be used at 0-90-mol a rate used as % 0-95-mol% to a monomer total amount. nnlvmpr 

have rerbstituent. for example, can mention a cyclopentadiene. cyclohexadiene. cyclohept^diene ''yJ^^'^'^XTcopo\ymcn.^6 

ZSr^T:Z!o^cSZ:Scori4<^^ diene'systL compou«l and otiier ^^^^V^^^^^^^^^ ^^^J^l] ^^"^ 
acid methacrylic acid, a maleic anhydride, acrylic ester, meftacryhc ester, maleimide, vinyl acetete, a vinyl ^'°"^e> eic^c 
i£S. A^for such a monocycle annular conjugated diene system compound and otiier copolymenzable monomers, it is more 
nreferablv desirable to be used at 0-90-mol a rate used as % 0-95-mol% to a monomer total amount 
[OoJsfTS^e is especially no limit in a polymerization metfiod. and the well-known approach of canymg out tiie addition 

0«T2rd p^;^^^^^ aT^KSl'^XSSSr^^^^^^ (O) by^ 


FS'thT^Shravtrage molecular weight (Mw) measured with the gel penneation c«-omato^phy (GPQ of said a^^^^^^ 

MWMn;Mn by GPC) L 2.0 or less more preferably 3.0 or less 5.0 or less. 60-180 degrees C (it measures by TgJDSC) of 50-200 
degrees C of glass transition temperature are in the range of 70-150 degrees C more preferably 

saualane a tcrpene system compound like a limonene. steann acid, oleic acid. Higher fatty acias, sucn as a pa'mu «^ , 
ChinS and^ er^cic acid, sa'id higher fatty acid, and a methanol, ^o-h^^^^^^^^^ 

ethylene glycol. Divalent [. such as propylene glycol, ^"^e^ylene glycol ^ J 2-butene ^^4 du.1 ], 1 ^^^^ pentaerythritol. and 
higher fatty acid, an amine, or a hydroxy amme with polyhydnc alcohol like tnhydnc aiconoi. sucn as a giy« ,y 
a sorbitol can be illustrated. 
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t0030] other res.n and an additive can be blended with annular olefin ^Y^™ P;>S,^) '^^^^^^ ""'^^ 
Ihich do not spoil the purpose of this invention .f needed. ^"ch resm ^^^^^^ an antistatic agent, a 

Sentient, natural oil. synthetic oil, a w^, or the bulking agettt fj^.f ™^ used when using the 

[0031] Although the annular olefin system polymer chosen from f ^«'"«""°"^if^\; ^^^^^ low molecular 

Linulir olefin system polymer of this invention as bmdmg resm, .t ,s *° ™^,3,t^'^^^^ molecular weight - 

weight and a pdymer with high molecular weight, as a Pc^y-^r w^/,"^ BslS C ^d a deSn Ae r^gc of 4000 to 20.000 
1000 to 30.000 - the limiting viscosity [eta] preferably ""^^"^^ ^-^iif ^f^^^^^ high molecular weight is in the range 
is less than 0.25 dl/g, 30,000 more than weight division-into-equal-parts ot a poiymei wiu. s 

of 30,000 to 500.000 preferably, and limiting viscosity [eta] is 0.25 or more dl/g- j ^^ adhesive 

[0032] The polyiier of the above-mentioned amount of macromolecules gives viscosity to ^/""^i^ molecular weight 

weight distribution are comparatively narrow is quick, and it can inanufacturc a toner mg" "'^^^^ concerned - DSC - in 
Sarency is excellent, it is usable to a color toner as well as polyester >^'" ."'"^X ' 1^^^^^^^^^ will be reduced 

measurement by law, the heat of fusion is very small and it can also be expected that the energy expenditure 

»n this invention, the toner which mixed arinular olfn system (A) - i^^f^^^^;:^ SraS^T^Se. 

Ld other resin, and was used as binding resin is also excellent m h'ghdefmitton. ue.. _ 

in this case, the operating rate of the annular olefin system polymer ^.^""^^^^^^^^^^^i^T- O - 99 weight section - it is 

section - desirable - 20 - 90 weight section - further - desirable - 50 'P^l^^^^^^^^^^y, When the former is made 

preferably desirable 10-80 weight section and to consider as 10-50 weight section still more preferably, wne 

under into 1 weight section, it becomes difficult to obtain a h«gh defeitoon mag^^ ^ ^.^^^ ^ 

[0035] Moreover, compatibility with other resin and *e d.spersMity of a .^^ ^ 

totroducing an acid anhydrous radical like a ^'^'^''^f ^ydnde and^ aa^.c^^^^ in,provement is realizable 

system polymer with a melting air-oxidation method or a ^aft degen^n me*od. JJ^'^^J^ ^ ^y Ae known approach. 

also by intr^Kiucing a hydroxyl group, the amino poup, and a P^'^^^L^'^^J. S^°"P S^ZTZm ^ups. a sodium carbonate 

Furthemiore. it can raise fixable by making metal salts, such as f.P°'y™«''~ linking agent 

and a calcium carbonate, and a zinc chloride, react, introducing the ion stnicture of ^^oss^ linto^or m^ g 

^ oreanic peroxide lik^ a divinylbenzene and diallyl phthalate react, ^d.'ntroduc.ng the stt^cUffe of c^^^^^ 

So36?The Ler for electrostatic-charge image development of this .nven«on^^^^ ^ 

Liditive of a release agent and others to the above-mentioiied bindmg ^.f" ete is added fiirthcr if needed. 

well-known approach, for example, kneading and a f '^^•fi'^^^r.' '^JiZ^^^^^^^^^^ 

[0037] m this case, as acoloring agent, well-known things, such as '^^^""^'^^^^^ ^ 

Quinal:ridone. and carmine 6B. monoazo red. and penrlene ^ fatty-acid denaturation Nigrosine color, a 

[0038] Moreover, as a charge regulator, well-known *>ngs, such as the Nigrosi^^^^^^ ^ ^^^.j, 1 

metaUontaining Nigrosine color, an alloy group fatty-acid denaturahon T^grosm^^^^^^ used conventionally, 

salicylic acid, quartemary ammonium salt, tnphenylmethane ^y^' ^"^'XTriatm^^^^^ if needed, the melting 

[0039] In addition, to the toner of this invention, m order to raise the "^^f^h fffi^no delrTes C As a wax of the above- 
point ian add preferably a well-known functional grant agent *e waxwtach .^^^^^ ^ 
mentioned melting point, camauba wax, a montan wax. glycerol monostearate. polyethylene wax. poiyp vy 

roSrPutS^i^^X^^the toner of this invention, the lubric^t -^ch^- "J^SStTtlri^^^^^^^^^ 

colloidal silica, an aluminum oxide, and titanium oxide, and banum ^^^^^J^^/J,^ aU^^^ a binary sys em developer. 

mr^a^s^sr^"^^^^^^^ 

invention can also be used as a toner for full color. 

us of ,h. ,.v™M The »n„ f., ''^^'-'^S^I^SSr^ll^^S'^^^^ 

especially for a color toner. 

[eSple] An example is given to below and this invention is explained to it still more concretely. This invention is not restricted at 

ttm, average molecular weight (Mn) teaches [ Mw/Mn ^ 5,200^^^^^^^^^^^^ , 

poWene 240gof 1.18, cyclohexane lOOOg, and 36g (at the time °f ^If' "^"1* . ^^^^^^ 1 of reference> 

silica, alumina support) of hydrogenation catalysts to the autoclave rnade from painless a hyd?og^ation reaction is performed 
contem volume, and the nitrogen purge of the .nside of a system .^le insfd^o^a of lOOOrpm. In addition to 

by 230 degrees C and hydrogen pressure 45 kg/cm2 for 8 f^^t ix^^^^ after hydrogenation reaction 

the methanol of an overlarge, the polymer was dfposned. after fiUenngrea^^^^^^ ^ ^ 

4* otoin^l iy diing i» » «.,. »a ftj glass PJ'" ^" S't^iSu'SlSteul., wtieht 
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by 230 degrees C and hydrogen pressure 45 kg/cm2 for 8 hours, stirring the inside of a system at the rate of lOOOrpm. In addition to 
the methanol of an overlarge, a polymer is deposited, after filtering reaction mixture with ccrite after hydrogenation reaction 
termination and adding 4000g of cyclohexanes. The physical properties of the obtained polymer are Tg: 140 degree C and 
consistency:0.95 g/cm3 Mn:43,000, Mw:87,000, Mw/Mn:1.85, and raterof hydrogenation 100%. Subsequently, the liquid paraffin was 
scoured to the resin obtained by doing in this way, and the glass transition point Tg was adjusted to 83-degreeC. 
[0045] <Evaluation> The prepared toner was put into the commercial electrophotography copying machine, and the performance test 
was performed. 

(1 ) The sample which all copied the copy rate using the toner prepared by the formula fixable [ each ] and fixing temperature to 
recycled paper by 10-degree-C unit in [ ten sheet ] part 1 10-140 degrees C for /was rubbed 10 times with the rubber using the abrasion 
resistance test machine. About the sample, printing concentration was measured with a Macbeth style reflection density meter. It 
expressed with the ratio (%) to the concentration before rubbing the printing concentration after friction. It judged on the following 
criteria using the minimum value of the measured value in each temperature. 
O : the minimum value was 75% or more. 
♦*: The minimum value was less than 75% 65% or more, 
x: The minimum value was less than 65%. 

[0046] (2) The data copied to image visibility recycled paper were measured with the image sample by Dataquest, Inc. The thin line 
resolution and gray scale of a copy image were made into the judgment item, and it judged by the following criteria. 
Thin-line resolving power: 0:thin line resolving power was 301 or more dots per inch. 

Thin line resolving power was 201 to 300 dots per inch, 
x: Thin line resolving power was 200 or less dots per inch. 

Gray scale: The reflection density ratio between the image samples and copy images which were measured the whole step of O: each 
gray scale was 75% or more. The above-mentioned reflection density ratio was less than 75% 65% or more, 
x: The above-mentioned reflection density ratio was less than 65%. 

[0047] (3) The sheet-like sample of 100 micrometers of thickness was respectively created using the Magenta color toner prepared by 

the fomiula of a light transmission nature example and the example of a comparison. The light transmission in 624nm was measured 

and it judged on the following criteria. 

O : light transmission was 1 1% or more. 

* • : L i ght transmission was less than 1 1 % 8% or more. 

x: Light transmission was less than 8%. 

[0048] (4) Measure specified quantity ON ** and 5g of toner adhesion carriers which carried out one- week churning / friction 
processing for a toner and a ferrite carrier in a toner-proof SUPENTO nature developer box. It is put into soapy water, static electricity 
removes the toner which carried out surface adhesion, and only carrier magnetism powder is taken out with a magnet. The magnetic 
powder was immersed into the acetone, dissolution removal of the SUPENTO toner of surface welding was carried out, the weight 
change before and behind immersion processing was measured, and it judged on the following criteria. 
O : weight change was less than 2%. 
**: Weight change was less than 0.2 - 0.5%. 
x: Weight change was 0.5% or more. 

[0049] (5) It evaluated with the rate of shelf-life toner condensation. After taking toner 2g to a sample tubing and tapping 500 times by 

the tapping DIN sir, it is left under 60-degreeC and 20%RH for 2 hours. This was put into the screen of 48 meshes, and the screen 

measured the rate of the amount of toners which remained on a mesh by fixed vibration, and it considered as the rate of toner 

condensation. The rate of toner condensation was judged on the following criteria. 

O : the rate of condensation was less than 15 % of the weight. 

O ; it was less than 15-45 % of the weight of rates of following condensation. 

**: The rate of condensation was less than 45 - 60 % of the weight. 

x: The rate of condensation was 60 % of the weight or more. 

[0050] 5 % of the weight of <example l> charge regulators, 2.5 % of the weight (Mw:4600, Mn:l000. Tm:75-degreeC) of 
polyethylene wax, 87 % of the weight of resin of the example 1 of reference is mixed as 0.5 % of the weight of hydrophobic silicas, 5 
% of the weight of Magenta pigments, and binding resin. After having carried out cooling coagulation after carrying out melting 
kneading at 130 degrees C with 2 rolls, carrying out coarse grinding of it and detailed-ization-classifying with a jet mill, it prepared in 
mean particle diameter of about 10 micrometers, and the toner was created. The prepared toner was put into the commercial 
electrophotography copying machine, and the performance test was performed. The result is collectively showoi in Table 1 . 
[0051] 5 % of the weight of <example 2> charge regulators, 2.5 % of the weight (Mw:4600, MnrlOOO, Tm:75-degreeC) of 
polyethylene wax, 57 % of the weight of resin of the example 1 of reference and 30 % of the weight of resin of the example 2 of 
reference are mixed as 0.5 % of the weight of hydrophobic silicas, 5 % of the weight of Magenta pigments, and binding resin. After 
haying carried out cooling coagulation after carrying out melting kneading at 130 degrees C with 2 rolls, carrying out coarse grinding 
of it and detailed-ization-classifying with a jet mill, it prepared in mean particle diameter of about 10 micrometers, and the toner was 
created. The prepared toner was put into the commercial electrophotography copying machine, and the performance test was 
performed. The result is collectively shown in Table 1 . 

[0052] 40 % of the weight of <example 3> magnetism powder, 5 % of the weight of charge regulators, 2.5 % of the weight (Mw:4600, 
Mn:1000, Tm:75-degreeC) of polyethylene wax, Consider as 0.5 % of the weight of hydrophobic silicas, 2.0 % of the weight of 
calcium carbonates, and binding resin, and 50 % of the weight is mixed for the resin of the example 1 of reference. After having 
carried out cooling coagulation after carrying out melting kneading at 150 degrees C with 2 rolls, carrying out coarse grinding of it and 
detailed-ization-classifying with a jet mill, it prepared in mean particle diameter of about 10 micrometers, and the toner was created. 
The prepared toner was put into the commercial electrophotography copying machine, and the performance test was performed. The 
result is collectively shown in Table 1. 

[0053] The toner was obtained by the same approach as an example 1 except [ all ] using polyester resin (the Kao Corp. make, tough 
ton TMNE2155) as <example 1 of comparison> binding resin. The prepared toner was put into the commercial electrophotography 
copying machine, and the performance test was performed. The result is collectively shown in Table 1. 

[0054] The toner was obtained by the same approach as an example 1 except [ all ] using styrene acrylic resin (the Nippon Carbide 
Industries make, NCI 00) as <example 2 of comparison> binding resin. The prepared toner was put into the commercial 
electrophotography copying machine, and the performance test was performed. The result is collectively shown in Table 1. 
[0055] The toner was obtained by die same approach as an example 1 except [ all ] using the random copolymer (Mw:6000, Mn:3200, 
Tg:65-degreeC) of ethylene and norbomene as <example 3 of comparison> binding resin. The prepared toner was put into the 
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commercial electrophotography copying machine, and the performance test was performed. The result is collectively shown in Table 

[0056] 
[Table I ] 
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[Translation done.] 
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(54) ELECTROSTATIC CHARGE IMAGE DEVELOPING TONER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrostatic charge image developing toner excellent in fixing 
property, light transmitting property and resistance against toner spent with which a sharp high-quality image 
can be obtained and which can be used for various kinds of toner and particularly, which gives a significant 
effect when used for color toner. 

SOLUTION: A specified cyclic olefin polymer is used as the binder resin for the electrostatic charge image 
developing toner. 
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